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Abstract : An important concern in metal forming, even at elevated temperatures, is whether a desired deformation can be
accomplished without any failure of the material. A detailed understanding of the critical condition for crack initiation provides
not only the workability limit of a material but also a guide-line for process design. This paper describes the utilization of
ductile fracture criteria in conjunction with the finite element method (FEM) for predicting the onset of fracture in warm metal
working processes of magnesium alloy sheets. Critical damage values for various ductile fracture criteria were determined
from uniaxial tensile tests and were expressed as the function of strain rate and temperature. In order to find the best criterion
for failure prediction, Erichsen cupping tests under isothermal conditions and FE simulations combined with ductile fracture
criteria were carried out. Based on the plastic deformation histories obtained from the FE analyses of the Erichsen cupping
tests and the critical damage value curves, the initiation time and location of fracture were predicted under a bi-axial tensile
condition. The results were compared with experimental results and the best criterion was recommended. In addition, the
proposed methodology was used to predict the onset of fracture in non-isothermal deep drawing processes using an irregular
shaped blank, and the results were verified experimentally.
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